AN IMPROVED SYNTHESIS OF CEFTIOFUR 
INTERMEDIATE 

FIELD OF TBBE INVEI^FION 

The present invention discloses an improved process far the preparation of 7-amrat>-3: 
-[2K&ryicarbo^>&^ by formula 

CO f ' 




• . : . • : <i) ; , . • ■• ' 

by the cbndjeii$aiioja of 7-aminp ceph^osporanic acid (7-ACA) repi$s<jnteii &y . 
formula (IT) • jvitfij fhryl-2'^at^nylttiiol' . represented by.V&rmnla (m); using 
borontrifhioride as dondensing agent . - 




Ceftiofur is the genqrib narnegiven tjtf Compound of foimula ^IV) 

OMe 




Ceftibfiir acid* its al|fali:met^ s alk^e^^m^l:^ amines salts were 'reported for: 
the first time* in :US jpatent rip.. 44^4367(;TKe qefttofiar is a condensation product of 7- 
ACA with fijiyl^arlwnyttluoi and: . 2^2-aminoi thiazoM-yl>-2-m^oxyiminoJ 



acetic acid at its 3 and 7 positions respectively. 7-amino-3 - [2-fiirylcaitonyl) 
thiomethyi]r3-cephem-4-carboxylic acid represented by formula (I) is the ,key 
intermediate which decides the qUa&ty and; overall yield of the process for making 
ceftioflir. 

There are very fewmethods reported in -the . literature for the synthesis of 7^amuKf--3 - 
[2<finylcarbonyi) tto^ acid(I). The first report f<>r the 

synthesis of this intermediate appeared ^ in tie US patent Nb, 4464367, wherein the. 
method used for the preparation of fee compound, of Formula (I) was followed fisrim a 
reference from the journal of Antibiotics 27,573- 8,(1974) This reference i*aboiit &e 
condensation of 7 - aminocephalosporanic acid and sodium thioforoate carried out: at a 
pH of 6^4 using phosphate buffer ;The reabtiqn time is very long by following this 
tedious method and a yield is of 47% is reported for the final product. These 
limitations make this process uttfavotable for commercial exploitation, Aacfther 
method was disclosed in WD patent 87/01117 which is also merely an extension of 
the above-mentioned US patent The condensation was effected by reaction of sodium 
thiofuroate and 7-ACA at a temperature pf 6§ q C in an aqueous medium at a pH of 6.4. 
Cephalosporins, are known to decompose atihigh temperature and moreover using this 
process* the reaction is not completed arid yields are also very poor (about 45% arid in 
addition, the reaction takes longer time, fbr example, even after several, hours the 
reaction is incomplete). 

Looking at all these problems,: a -method for the condensation under nonaqueous 
conditions was reported in US patent no, 5387679, where condensation of 7-ACA 
with heterocyclic thiols in the: presence of complex of borohtriflduride with- diaJJfcyl 
carbonate was carried out to provide intennediateis which are used in the synthesis of 
cephalosporin antibiotics. 

When fhe process of US patent No; 5387679 is applied for the> condensation <?f 7- 
ACA and . furyl-2-carbonylthioi^ the : reactt<m mixture obtained is associated, with 
several impurities, which could noi be s^arated even during the final purification 
step- Later on, after several experimentation, the : applicant found that the stability of 
furyi-2-carbonylthtol isolated. in solid form -is not encouraging- Further, this problem 



is encountered because furyi-2-carbonylthioi belongs to the class of heterocyclic 
thioacids and not heterocyclic thiol. The behavior of the reaction is not similar for the 
thioacids as it was for thiols thereby disaUowing the conditions of the US patent No, 
5387679 to be used in the present invention to achieve the final result. 

In order to overcome this probletiv the applicant provides; for the first 1 tirne an 
improved process for condensing 7-ACA with ftayW^aifepnylthibV is 
generated and used in situ in the presence of borontriflouride in a gaseous state or its 
solution in an organic solvent to obtain compound of formula (t). This process gives 
desired product of formula (I) in excellent yield (90-95%) and Wgh purity (98-99%); 

OBJECTS OFim tNVEN 

The primary object of the invention is to provide an improved and cpimnercially 
viable efficient process, for . prejp^ring ;7-aminq-3-[27(f^ 
cephem-4rcarbpxylic aicid 811 intermediate for ceftic^fur. 

Another object of the inventioais !tb use furyl-2-carbonylthiol m situ without, isolating 
it. , 

Yet another objective of this invention is to provide! a process ;v^hiqh will give high 
yield and purity of flii ^qtmredprpduct. 

Still another oijept of the invention is ^/^vovide.^.^:^ boron trifluoride in 
gaseous state or ite solution in. an organic splvent for carrying; out the condensation 
reaction at low temperature which are convenient for commercial production. 

SUMMARY Off gj^J^V^I^ ' 
To meet the 'aM^vi^c;^^ 

preparation of :H2ii(fii^ acid (I) by the 

condensation of 7-aminocephalos^orai^c acid (II) with furyl-2rcarbclnylthioi: (III) in 
the presence of borontriftiipride at a tempirature; range of 20P-S0 Q C in an organic 
solvent This process gives high yields and excellent purity. 



DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a process for the preparation of 3-[2-{tey|c^bonyJ:) iJ 
thiometh5d>3-ceplwm-4-carboxylic acid represented by formula 0), 




the said proces^bomprising .-Om^ siipi»^ ie^'ocMtlisAsins 7-aminocephalosporanfc acid (II) 
with. f5dryl-2-carbon{yhhiol (HQ:iiti:^fe;p^ekce of bbiontnfluoride at 20°<-50°C in an 
oxganiq sojv^jt and : isolating the c^lp^d df fehnula (I), 




In an einbodiinent iaf the pi^^ i^ present reaction is 

shown herehetow; 



GO©H Q 



(lit) 




An embodiment of the present invention \ 
performing the: condensation reaaicn. 



ridesa temperature range of 3O°~a5 0 C for 



Another embodiment of the present invention provides * pH range of 3-4 and 
preferably 3.45-3.55 for Hie preqipitatipn of $ie solid fkfcirthe solution. 



Yet another embodiment of the present invention provides the drying of the 
precipitated solid at a temperature range of 40°-45°C under vacuum. 

One embodiment of the present invention provides the use of fcryl-2*carbonylthioj;in 
situ as. a solution in an organic solvent 

Another embodiment; of the present invention provides the use of organic solvent in 
the condensation^ reaction selected fitom group consisting of ethyl acetate, methyl 
acetate, propyl delate, dtchloroinethane^ toluene, diethyl ether, diisbpropyj ether 
and/or mixture thereof 

One another embodiment of the ^e^t inventijfflL provides the use of base to adjust 
the pH of the reaction mixture is ^eeted from a grotop consisting of ammonium 
hydroxide, sodium hydroxide or sodium carbonate. 

Yet another embodiment of : the ptes^it invention provides use of condensing aigerit 
borontriflouride in. its gaseous form or its solution in an Organic solvent. . 

Stilt yet another embodiment of the; pujsfcent invention the required product is obtained: 
by precipitation and followed fay filtration. 

The invention is iUustrated ;Wtth foltoWiftg examples, which sh&uld not : be cohsthied' 
as limiting the. scope of the invention. /> 

■. ; ' . . ..J^^pl^-I • j 

7-Amino - 3-(2~furylca;rb<myl) thiomethylj-3-cephem-4-carboxylic acid (I) 

Charge sodium sulfide {54:6 g) in water (600ml) and fur^W-carisonyldbaoride (50.0g) 
is added over a period of 60 minutes at a temperature of 20°C. Ethyl acetate is addfcd 
to it and pH of &e reaction mixture das* is adjusted to L0. The organic layer is* 
separated, dried over anhydrous sodiu?n sulphate, filtered to get furyl-2-carbonyithioI' 
in ethyt acetate. 



In an another flask ethylacetate (350^1) is charged, boron trifluoride (124&%) gas is 
purged into it. 7-Aj^o^ephalpspbrsoiic a#d (91.0 g ) is added at 10>0°C into (he 
solution of botoatrifluonde followed by the^ddition of jf\3ffyl-2-carbonylthiol solution 1 
in ethylacetate (pupated above). TTije reaction is completed by stirring for 4 -5 hr at 
30~40°C- After completion of . there^o^ &ettuxtiire is poured into ice cold water';.. 
The pH of the solution is z&}mt^ t^ M5-Z\SS ^y addition of ammonium by<boxide .i 
The solid precipitated is filtered and washed! with mixture of water and ethykctfate 
to get 7-amino - 3-(2-fiirylcarbo^^^ 
UO.Og) with a purity of 98-99 % by jHPLe. ' 1 : 

7-Amino * 3*{2-furylcarboiiyl> thiome^yli'3^ephem-4-<^oxylic^ acid(f) 

Charge sodium sulfide (36)4 g) in; w&tsij (400ml) and fi^W^Aony^^ 
(333,0$) h add<^ to it over a period of : 
acetate is added to it arid pH of U^| i^actio& ii^ture is ^usted to LG. the . organic ; 
layer is separated, dried over anfr^rons sbdium sulphate, filtered to get 
carbbnylthiol in btfiyl acetate; . [ • ' . ; 

In an another flask acetonitrile (35tenl ) : is; charged, boron trifluoride g^s (8S:0g) is 
purged it>to it 7-AmiucKH#balp^^ .) & added ft 10.0°£ info: the; 

solution of bororfcifl^^ of finyWicaito • 

in. ethylacetate (ptepa*<*i above}/ Tlx; rpoctiqn is leomptefced by stirring for 5 ^6 hr at 
30-40°C/ After completion ofthe reaction, the mixture is poured into ice cold: water; 
The pH of the solution id adjusted toj3;45 r 3.5j5; by addition ammonium hydroxide./The^ 
solid precipitated is filtered and wasted wit& mixture of water and iacetouitrile to get 
7-aminb - 3-(2~fiiiyicarbonyl) ttuom^yl3-3^^ acid (I* 69.0g) witb ! 

a purity of 97-98 % by HFl£, : 

: , - ;: 

7-Aroino - 3-(2-fui7lcarbo%l> #iom€ttyl]-3-cephem^4-earboxylle icfd (Q 
Charge sodium sulfide (54.6'g in'^^fe^ 

is added tp it. ovist a period :of 60 ^utes at a fempeiatoe.of 20*C. Ethyl, actetate is 



added to it and pH of fee mixture is adjusted' to 1.0 by adding hydrochloric acid. The 
organic layer ft separated; dried oyer anhytfcous sodium sulphate, filtered to get ftryl- 
2-caybonytt3BpHriiethyi acetate 

In an another flask containing acetotiitrile feSOriflj is added 7-Amiiio^halospdranic 
acid (91 ,0 g) at room t(^perature followed % -additicax of 45-48% solution of boron; 
txifluoride ^th^aie! (;275;5ml)i & a tdnperatW of iO.G p C. To this added fuiyl-5- 
caAwnylthiol solution in ^ ethylaifietate (j^ared above) and ibe reaction is completed 
by stirring for 4 r 5 hr at 40-$G?C. After '{unq&tian of the reaction, the mixture is 
poured into ice c61d water. The pH of the solution is adjusted to 3.4S>3.55 by addition 
of sodium carbonate solution . the solid precipitated is filtered and washed with 
mixture of water; and ethylapetate to get 7rarai^3^2-furylcarbc>ttyl) thiomethyJ}-3- 
ce{diem-4-carboxyUc : acid (fc 104 fig) witii a purity of 97-98 % by HPLC . 



